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FOREWORD

An important concern of the Battlefield Informatior. Systems Technical Area of the Army
Research Institute for the Behavioral and Social Sciences (ARI) is the man-machine interface in
data processing and command/control decision making. Among the decision-aiding products and
techniques which may help to improve this interface are computerized tactical situation displays,
and a design and test methodology for developing new topographic maps for cathode ray tube
(CRT) display. Topics such as these are being investigated within the context of ARI's Simulated
Tactical Operations System (SIMTOS).

Topographic detail must be greatly simplified for any CRT display. However, essential
information must remain available to the military user. This report investigates whether reduction
of map detail reducas the efficiency of human information processing and decision making. Other
ARI studies on tactical operations systems have been reported in AR{ Technical Research Report
1156, Technical Research Note 227, Technical Paper 243, Research Problem Review 70-1, and
Researcn Memorandum 74-7.

ARI research in this area is conducted as an in-house effort augmented by contracts with
organizations with special qualifications in the field. The present project was done jointly, under
the direction of James D. Baker, by personnel of AR} and the Essex Corporation, Alexandria,
Virginia, and is responsive to requirements of TRADOC as well as RDTE Project Number
20763731A721, FY 1975 Work Program, “Man-Machine Interface Integrated Battlefield Control
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A COMPARISON BETWEEN A STANDARD MAP AND A REDUCED DETAIL
MAP WITHIN A SIMULATED TACTICAL OPERATIONS SYSTEM (SIMTOS)

o

BRIEF

Requirement:

s To investigate whether reduction of map detail reduces the efficiency of human information
gathering and tctical decision making in a simulated tactical operations system (SIMTOS).

Procedure:

- rong e

Reduced detail maps and standard Army maps were used by 20 mid-level Army officers at
division {G3) and regimental (S3) levels to complete planning and combat requirements specified
in the current SIMTOS offensive scenario. A 2x2 analysis of variance design was used to evaluate
the effects of the level of map detail and level of military echelon on variables likely to be affected
in the information-gathering process of the planning phase and in the combat operations tasks of
the combat phase.

sy

Findings:

No significant differences in performance, amount of information requested, or time appeared
between users of the reduced detail maps and the standard maps. For military echelon level, G3s
asked for significantly more information in the planning phase than S3s; in the cor bat phase,
officers who had acted as G3s previously had significantly better combat effectiveness scores than
those who had acted as S3.

Some users of the reduced detail map subjectively judged their maps inadequate; however, the
combat effectiveness scores indicated no significant differences in performance between those
: users and men who said they thought the reduced map was adequate.

3 Utilization of Findings:
7

H Computerized graphics can be extremely useful in sophisticated military decision systems.
However, standard Army topographic mags are too detailed to be used in cathode ray tube (CRT)
displays. This investigation suggests that a reduced detail map can be substituted for the standard

E Army map at a division fevel in SIMTOS to satisfy hardware and software display requirements
‘ without degrading performance effectiveness. Further research should experimentally vary the
M computerized background display across several different military scenarios, taking special pains to

make sure that the performance measures used are sensitive criteria.

If reduction of detail also increases legibility on hard-copy maps, the finding that it does not
: degrade performance may have useful implications for such fields as night operations or low-level
helicopter flight where map visibility is a problem.
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A COMPARISON BETWEEN A STANDARD MAP AND A REDUCED DETAIL MAP
WITHIN A SIMULATED TACTICAL OPERATIONS SYSYEM (SIMTOS)

BACKGROUND

As part of an effort to automate Army command and control systems,
the U.S. Army Yraining and Doctrine Commsad (TRADOC) requested the Army
Research Institute (ARI) to determine information requirements for a map
displey. As the first step, a group of military users and information
sciences specialists met at Fort Belvoir, Virginia in June 1972 to develop
. recommendations for modifying tactical symbology for proposed tactical
display devices. An ARI workshop then considered what details would be
required on a situation map, in conjunction with the symbols, for optimum
display of tactical information. The participants felt that in many cases
b certain topographic details could be deleted without reducing the map's
E%“‘ usefulness, notably in many tasks of Staff Intelligence (G2) and Staff

v

5% Cperations (G3) officers.
A subsequent Modern Army Selected Systems Test, Evaluation, and s
Review (MASSTER) Test 142 meeting combined the conclusion of the two %
previous meetings, with input from experts in the field, and provided §§
specific recommendations for reduced topographic background detail. A%
These recommendations werz followed for reduced-detail background slides @%

in MASSTER Test 116, which investigated the use of automated displays
in tactical situations.

One of the important conclusions reached in Test 116 was that the
level of detail in standard Army maps seemed excessive for many tactical
tasks. The Test 116 report recommended that level of map detail be
studier to provide pertinent data for future automated displa systems.!

] Syt S e
Tt i i el

1
.
Tt

Such an investigation of map detail is important. One reason for this ‘%%
is that concise presentation of necessary cartographic information should =
definitely help the user in tactical data systems. 'Displaying data g%
which has only potential relevance is not only ineffective but actually i%g

degrades performance. . . . Although unanticipated contingencies may
require data which is not otherwise helpful, displaying all available data
at all times may typically delay finding information."? This delay could
be especially serious in a military decision context.

i
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! Aldrich, H. B.. Larson, I. W., Kroger, M. H., and Sowell, E. N, IBCS:
Automated Displays. Ft. Hood, Texas: Modern Army Selected Systems
Test, Evaluation and Review Test Report Ne. FM 116, July 1974 (p. 22).
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2 Baker, J. D., and Goldstein, I. Batch vs. sequential displays: Effect é%
on human problem solving. Human Mactors. 1966, 3, 225-235. %%
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Reducticn of map detail also has a practical aspect concerned with
automated displays. Computers have made it possible to automate any part
of the tactical military decision-making process that could decrease the
time to solution of problems or increase decision quality. However, the
state of the art in computer graphics does not permit a cathode ray tube
(CRT) to display all the information on a standard Army tactical map.

The display system is not only limited by hardware capabilities but also
by the visual and perceptual constraints of the user-viewer. A reduced
detail map would be more amenable to display on a relatively small CRT.

A reduced detail display should of course not eliminate any information
essential to a sound decision by the user.?

The primary objective of this research, then, was to investigate
information acquisition and tactical decision-making effectiveness in
a simulated tactical operations system (SIMTOS) situation under two map
conditions: reduced-detail map and standard Army map. This was part of
a continuing SIMIOS project at ARI.456.7

The most important question about reduced-detail map displays is L :
whether their use reduces the efficiency of human information processing
and decision making during tactical operations., This general question
can be broken down into three more specific questions:

v
s .
PR T Ok L Tl

First, will the reduced display adversely affect tactical decisions?
We must consider both the quality of the decision and the speed with which
it is made. Second, how, if at all, will.a reduced map display affect
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3 Strub, M. H., and McConnaughey, P. Tactical planning (offensive and
defensive) minimum essential information requirements. AKI Research -3
Memorandum 74-7, October 1974. ks

M

* Krumm, R. L., Rowe, C. H., and Torpey, F. E. Research on tactical
military decision making: I. Design of a simulated tactical operations
system (SIMTOS). ART Research Problem Review 70-1, October 1970.

.

5 McKendry, J. M., Mace, D. J. and Baker, J. D. Implications of BESRL ->§
research for displays in tactical information processing. ARI Technical E
Research Report 1156, January 1969. (AD 688 581)

,
b Y-
ottt

6 Nawrocki, L. H. Alpha-numeric versus graphic displays in a problem-
solving task. ARI Technical Research Note 227, September 1972,

(AD 748 799)

7 Nawrocki, L. H. Graphic versus tote display of information in a
simulated tactical operations system. ARI Technical Paper 243,
June 1973. (AD 766 217)
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the user's search for information or the amount of information he believes
necessary for making the decision? Third, to what extent will the user
readily accept a map display that is considerably different from the

type of map he is accustomed to?

O

METHOD
Subjects

A pool of potential tactical operations system (T0S) users was
identified from the officer master file based on the following criteria:

Branch-~Aimor, Field Artillery, or Infantry
Grade~~Major, Lieutenant Colonel, or Colonel
Military education--Command and General Staff College (CGSC)

Location--Washington, D.C. area

Service since 1963 as--battalion commander; brigade commander;
operations and ctraining officer (S3), brigade level; or G3,
division level

From this pool, subjects who agreed to participate in the SIMTOS exercise
were randomly assigned to one of four experimental groups, in a 2x2 facto-
rial design. The experiment was concluded when reliable data had been
obtained for 20 subjects. five in each cell of the 2x2 design, all of

vhom participated in both phases (planning and combat) of this investi-
gation., Complete planning data for 27 subjects had been collected before
the above data collection was completed.

Independent Variabies
The two independent variables in this experiment were:

1. Tevel of map detail (map condition)--standard and reduced i

2. Military echelon--division and regiment

The first independent variable was used in both phases (planning and
combat) of this investigation. The second independent variable was used
only in the planning phase.
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Dependent Variables

The following dependent varibles were selected to evaluate the infor-
mation-gathering and processing aspect of the planning phase:

1. Time of first accession from the computerized data base
2. Time of 95% accession frem the computerized data base

3. Time interval between first accession and 95% accession (Variable
2 minus Variable 1)

4, Time interval between first accession and last accession

5. Total number of unijue data frames accessed (A data frame was
defined as a CRT {rame which displayed information concerning the simu-
lated exercise. Each such frame was counted only once.)

6. Total number 6f unique data paths, all categories (In this inves-
tigation a data path was defined by the combination of data frames that
represented a different branch in the tree-like structure of the

computerized data bsse., Each data path was counted only once.)

7. Total number of unique data paths for G2 and G3 information
categories

8. Average length of data path, for G2 and G3 information categories
9. Percent of data frames accessed in first 30-minute time block
10. Percent of data frames accessed in second 30-minute time block
11. Accession slope ratio (Variabie 10 divided by Variable 3)

The following dependent variables were used to evaluate combat
operations tasks in the combat phase:

12. Combat effectiveness score for defender forces
13. Combat effectiveness score for aggressor forces
14, Area captured by aggressor forces

Three experience variables, obtained by questionnaire, were used for
the combat phase analysis:

15. Years of active duty
16. Years since CGSC

17. Number of tactical exercises in Germany
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Stimulus Material §

The experiment used two typical SIMIOS stations (i.e., CRT with console g

keyboard, teletypewriter, a 1:50,000 kilometer map, and a 1:250,000 ;%

? kilometer map). The only difference between stations was the type of Ffé
1 map used. One station had two standard Army maps. The other station i
had maps with a substantial reduction of detail. 3,;

§ The reduced detail map was defined by criteria compiled as a result i’%
H of the MASSTER Test 142 conference: Pt
3 (-
] 3
Toposraphic: Hill tops and bottoms, and slopes greater than 60° P

\
Dy

Hydrographic: All bodies of water more than fQ feet wide ;

.

b Traneportation: All secondary and primazy roads

v

N

Drw otz oblod ok &

Vegetation: All major vegetation areas

A
i

b Man-Made buildings: Major towns

Map data: Grid lines ending in 0 and 5

Zidas i S en et

.

The following categories of information were accessible through the
computer:
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G2, Intelligence
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G3, Operations

G4, Logistics

o it

: G5, Civil Affairs
Fire Support Coordination

Chemical, Biological, Radiological

L e

) Engineer f_}
Signal i §

Transportation
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PROCEDURE

The experiment consisted of two phases, offensive planning and offen-
sive combat, conducted in two sessions. In the first phase the subjects
were randomly assigned to one of two map conditions (reduc.2d detail map
or standard map) and to one of two echelon conditions (division or
regiment). In the second phase all subjects in both map cenditions were
assigned to the division level.

The experimental day started with an introduction to the ARI mission,
and with an explanation and demonstration of how to use the equipment.
The experimenter verified that the subject knew how to operate the equip-
ment, that he understond the requirements of the experiment, and that he
was able to interpret the particular maps to be used.

Each subject vas requested to complete planning and combat requirements
as specified in the curvent G3 (Operations) offensive scenario. Offensive
planning requiremzuts iicluded such tasks as a mission analysis, a recom-
mendation of a form ol maneuver, and completion of parts of an operations
plan, Offensive combat requirements included such tasks as reorganizing
and directing forces, and initiation of air strikes and artillery fires.

The planning and combat phases of the experiment were, to a certain
extent, independent of each other. Before the start of the combat phase,
the subject was told that he was to carry out a pre-selected plan of battle,
not the one he had formulated during the planning phase. All subjects in
the combat phase were given the same pre-selected plan. All subjects hac
access to the same computer-based information and military capabilities.

An experimental day (i.e., one planning and one combat phase) took
about eight hours. During the experiment each subject received not
only instructional materials, scenario descriptions, and organizational
listings, but several questionnaire forms. The questionnaires were
designed to obtain additional information about his decision behavior
and military background and to help him subjectively evaluate SIMIOS
and the reduced map display.

RESULTS

Tables 1 through 11 show the results of the analyses of variance
performed on the dependent variables in the planning phase. The
military echelon factor yielded a significant F for Variables 5 (total
number of data frames accessed), 6 (total number of data paths, all
categories), and 7 (total number of data paths, G2 and G3 categories).
For these variables the means of the G3 groups were greater than for
the means of the S3 groups. This result was not unexpected; during
planning, the S3 was in charge of one regiment, while the G3 was in
charge of six regiments.
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Table 1
1! SUMMARY OF ANALYSIS OF VARIANCE FOR TIME OF FIRST ¥
i DATA FRAME ACCESSION, PLANNING SESSION ?
Source of Variation df MS F P
Military Echelon (M) 1 67.96 .30 r
Level of Map Detail (L) 1 4,37 .02 &
3 MxL 1 241.65 1.06
} Zrror 23 227.79
TOTAL 26
Table 2
SUMMARY OF ANALYSIS OF VARIANCE FOR TIME OF 95%
DATA FRAME ACCESSICN, PLANNING SESSION
Source of Variation daf MS F P
Military Echelon (M) 1 8.95 .01
Level of Map Detail (L) 1 508.48 .41
MxL 1 2770.74 2.22
Error 23 1246.72
TOTAL 28
3
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Table 3

it St
e

SUMMARY OF ANALYSIS OF VARIANCE FOR TIME INTERVAL BETWEEN
FIRST AND 95% DATA FRAME ACCESSION, PLANNING SESSION

LTS

Source of Variation df MS F P L

Military Echelon (M) 1 126.22z .10 :

Level of Map Detail (L) 1 418.41 .32

§ A K e 1 s

MxL 1 1375.18 1.05 e

Ezrror 23 1308.43 {

5 TOTAL 26

Table 4

ST (!

SUMMARY OF ANALYSIS OF VARIANCE FOR TIME INTERVAL BETWEEN
FIRST AND LAST DATA FRAME ACCESSION, PLANNING SESSION

i ot o AL Bt e

] Source of Variation daf MS F P

Military Echelon (M) 1 859,50 .66

+ i o
a0

Level of Map Detail (L) 1 14.22 .01
MxL 1 2940.63 2.25

Error 23 1305.02
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i SUMMARY OF ANALYSIS OF VARIANCE FOR TOTAL NUMBER
OF UNIQUE DATA FRAMES SELECTED, PLANNTNG SESSION
;
! Source of Variation df MS T P
i Military Echelon (M) 1 16436.44 8,13 <.01
: Level of Map Detail (L) 1 960.08 .48
MxL 1 5462.63 2.70
; Error 23 2020.76
TOTAL 26
H
g Table 6
SUMMARY OF ANALYSIS OF VARIANCE FOR TOTAL NUMBER OF DATA
PATHS FOR ALL CATEGORIES IN DATA BASE, PLANNING SESSION
Source of Variation df MS F P
Military Echelon (M) 1 10040.91 7.47 <.02
Level Of Map Detail (L) 1 1640.91 1.22 "
MxL 1 2978.91 2.21
Error 23 1344 .88
TOTAL 26 74
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Table 7

SUMMARY OF ANALYSIS OF VARIANCE FOR TOTAL NUMBER OF DATA
PATHS FOR G2 AND G3 CATEGORIES, PLANNING SESSION

Source of Variation df MS F P
Military Echelon (M) 1 7008.51 9.86 <.005
Level of Map Detail (L) 1 27.66 .04
Mx L 1 2186.69 3.03
Error 23 710.73
TOTAL 26

Table 8

SUMMARY OF ANALYSIS OF VARIANCE FCR AVERAGE LENGTH OF DATA
PATHS FOR G2 AND G3 CATEGORIES, PLANNING SESSION

Source of Variation df MS F P

Military Echelon (M) 1 .00 .01
Level of Map Detail (L) 1 .19 .98
MxL 1 .00 .00

Error 23 <20

TOTAL 26
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Table 9
SUMMARY OF ANALYSIS OF VARIANCE FOR PERCENT OF TOTAL DATA
FRAMES ACCESSED NURING FIRST 30 MINUTES, PLANNING SESSION ;
Source of Variation df MS F P :
Military Echelon (M) 1 10.05 .02 :
L Level of Map Detail (L) 1 9.60 .02
5 .
MxL 1 .02 .00 1
Error 23 438.05
TOTAL 26
Table 10 -
]
SUMMARY OF ANALYSIS OF VARIANTE FOR PERCENT OF TOTAL DATA J
FRAMES ACCESSED DURING SECOND 30 MINUTES, PLANNING SESSION ‘
3 Source of Variation df MS F )3
i
§ Military Echelon (M) 1 21.14 .23 s
Level of Map Detail (L) 1 59.46 .65
MxIL 1 126.56  1.37
Error 23 92.18 i
! .‘%
¢ TOTAL 26 k|
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Table 11

Sk IO Rt ke v e o A R S SR S T e s 2N SR AT ey

SUMMARY OF ANALYSIS OF VARIANCE FOR ACCESSION SLOFE RATIO (DEFPENDENT é
VARIABLE 10 DIVIDED BY DEPENDENT VARIABLE 9), PLANNING SESSION 3
Source of Variation df MS F P i
Military Echelon (M) 1 18.61 1.24 !
Level of Map Detail (L) 1 10.69 .71 :
MxL 1 19.41 1.30 ‘ é
Error 23 14,99 é
TOTAL 26 é

One expectation was that the data path length for the $3 echelon would :
be greater than the data path length for the G3., This was based on the !
fact that the S3 was assigned tasks (i.e., tasks involving a river crossing
problem) that were of a more specific nature, requiring more detailed
information. As Table 8 shows, this was not confirmed.

Py

RS RU TP R LI

For all eleven analyses in the planning phase it was hypothesized that

the subjects in the reduced level map condition would access more informa-
tion, for a longer time, at a faster rate, and in greater depth than :
sut jects with the standard map. However, Tables 1 through 11 show no ;
significant main effects for level of map detail. There were no significant N
interaction effec.s in the eleven planning variables. %
In Figure 1, the accession rates for the various combinations of | §
conditions are shown as a function of a standardized accession time base. P
(The curve plotting method is basically that of a Vincent curve.’) In : @F
terms of the overall trend in data frame accession in the planning phase, : 3
it seemed that the reduced detail map subjects tended to access data . %
frames at an earlier stag: than the standard map subjects. It may be that %j§
reduced detail map users were searching for information in the data base v 3
that is usually found on the map. Further investigations will try to ] §
objectively study this possibility. .
E
8 Woodworth, R. S., and Schlosberg, H. Experimentel Psychology. New York: %
Holt, Rinehart and Winston, 1963. g
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Because the military echelon variasbie was not studied past the plan~
ning phase, all subjects in the combat phaase operated as G3s. However,
the possibility that the information gathered by the G3 and S3 groups
could affect the dependent variables in the combat phase was noted.
Therefore, it was decided to continue the distinction between military
echelons in the analysis of the combat data. Tables 12 through 14 summa-
rize the analyses of variance for the combat phase variables. The only
significant effect for the three combat variables occcurred in relation
to combat effectiveness for the defender forces (Table 12). A signifi-
cantly higher score was achieved by the group that acted as G3 in the
planning phase. It geems that within the SIMTOS scenariv, uge of the
reduced detail map during the combat phase was neither a significant
advantage nor disadvantage.

Table 12

SUMMARY OF ANALYSIS OF VARIANCE FOR COMBAT EFFECTIVENESS
SCORE FOR DEFENDER FORCES, COMBAT SESSION

Source of Variation df MS F P
Miiitary Echelon (M) 1 670.60 5.58 <.05
Level of Map Detail (L) 1 219.19 1.82
MxL 1 4.11 .03
Error 16 120.10
TOTAL 19
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g Table 13

et

E

, 1 CUMMARY OF ANAJLYSIS OF VARIANCE FOR COMBAT E¥FECTIVENESS
' SCORE FOR AGGRESSOR FORC} ‘', COMBAT SESSION

P

Source of Variation df MS F P

Military Echelon (M) 1 14,76 1.08

Level of Map Detail (L) 1 10.66 .78

$
MxL 1 2.22 .16

Brror 16 13.70

P
4 Wi (e v e

. TOTAL 19

304 ol

‘ Table 14

\ SUMMARY OF ANALYSIS OF VARIANCE FOR AREA CAPTYHRED
BY AGGRESSOR FORCES, COMBAT SESSIGN

i, AR bt A

A

Source of Variation df MS F P

Military Echelon (M) 1 4,21 .54

Level of Map Detail (L) 1 22,62 2,93

I’ WM e "
Ay ook b ok i

MxL 1 1.63 .21

Error i6 7.73 e

o g
R

TOTAL 19
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Table 15 provides a correlation matrix for all dependent variables
considered in the planning and combat phases. Calculation of the corre-
lation coefficients was based on a sample size of 27 for the planning
phases and a sample size of 20 for the combat phase. The correlation
matrix in Table 15 also contains three experience variables obtained
from subjects’' questionnaires. It was thought that one or more of these
variables might permit the use of the analysis of covariance in relation
to the combat criteria, But, although Variable 17 (number of tactical
exercises in Germany) does correlate .33 with Vu:'isble 14 (area captured
by the aggressor forces), only 15 subjects repcvted data for Variable
17, with only 2 scores for one of the four cells. Therefore, a
covariance technique was not used.

The correlation matrix revealed several items of interest. The
combat variables were used on the besis of construct validity (Variables
1Z and 13) and face validity (Variable 14) and werea assumed to be
independent.,

The intercorrelations between the combat varialles and the experi-
ence variables were rather low. This was due partially because of the
vestriction in range for Variables 15 and 16.

The correlation between area captured (Variable 14) and accession
slope ratio (Variable 11) was large, -.58. However, it may be spurious
snd any post hoc explanation would probably result in matrix error.
Other large correlations can readily be explained by interpretation of
variable labels.,

Subjective data was also collected regarding the respective maps.
Subjects were asked what command level they thought was appropriate for
the map they were using. There appeared to be no difference in the
distribution of opinions (Table 16). Another question asked whether
the subject's map was adequate. Table 17 shows that subjects using the
reduced map sr.emed to judge their map inadequate more often than
subjects using the standard map. However, t tests showed no significant
differences in the three combat criteria scores between subjects using
the reduced map who judged the map as inadequate and those who judged
their map as adequate (Table 18).

IMPLICATIONS AND SUMMARY

The introduction of computerized graphic displays into a TOS-type
environment can have many advantages. Among the advantages are the speed
with which incoming information can be transferred to or reported on the
display, the capability of storing much information and of retrieving
the information when needed, and the possibility of dynamically re-dis-
playing a series of past events for the purpose of analysis. For maps,
these capabilities imply ua topographic backgrou 1 against which to present
military symbols. However, standard Army map detall cannot be presented
on the CRT. An alternative to the standard map is a reduced detail map.
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Table 16
FREQUENCY OF RESPONSES TO THE QUESTION "AT WHAT COMMAND
LEVELS DO YOU THINK THE MAP IS APPROPRIATE?"
-
X Recommended Command Level
' Map No Platoon- Brigade
Detail Answer Company Battalion Regiment Division Corps
Reduced
Detail 1 1 3 3 6 0
Standard 0 2 2 1 6 1
!
!
i
y Table 17

s

FREQUENCY OF RESPONSES TO THE QUESTION, 'WAS THE
MAP PROVIDED TO YOU ADEQUATE FOR THIS EXERCISE?"
Planning Opinion Of
Map Session Map Adequacy
Detail Role Yes Yo
G3 6 3
Reduced
S3 3 3
G3 6 0
Standard
83 6 0

Al
b 1. sl Mt et b e £
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Table 18

T-TEST RESULIS FOR MAP ADEQUACY AND
COMBAT PERFORMANCE IN REDUCED MAP
CONDITION MEASURES FOR TEN SUBJECTS

Opinion Of
Combat Phase Map
Variables Adequacy Mean df te P
Combined Yes 106.98
Effectiveness 8 0.40 NS®
16 CAA No 103.15
Combined Yes 107.45 b
Effectiveness 8 0.17 NS
U.S. III Corp. No 107.02
Area Yes 16.7
Captured 8 1.57 NsP®
No 13.8

8 critical value for t(05,8) ~ 2.31

bnS=Non significant

Three questions, which were posed earlier, directly concern the advis-
ability of using reduced detail maps in a command decision situation.
The first asked whether tactical decision making would be affectec hy
the use of reduced detail maps. From analysis of the combat data, it
would seem not; there was no difference in performance between those
subjects using the standard maps and those using the reduced detail maps.

A second question addressed the possibility that a reduced detail
map could affect the user's search for information or the types of infor-
mation retrieved from the data base. Planning-session data from this
experiment indicated that subjects with the reduced detail map used the
data base in the same way as those with the standard map. However,
given the data in Figure 1 it is possible that the users of the reduced
detail map did seek information in the computerized data base that was
deleted from the map. However, subjects with the reduced-detail map did
not use significantly more time to coullect the information than those
with the standard map.

The third question involved map acceptability by the user. Although
subjective data indicated that some users doubted the adequacy of the
reduced detail map, those who reported the map inadequate appeared to
perform as well as those who reported the map adequate. Familiarity
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with the reduced map might aid acceptability, especially if the user
confirmed for himself that command decision-making performance was not

At

s

degraded by the use of reduced detail maps. 3

When the variables that could be affected by the use of a reduced §
detail map were compared under reduced and standard levels of detail, B
no significant differences were found between them. The next appropriate ;

step is to determine whether reduced detail maps can be used with a
computerized graphic displsv system. i
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Intelligence Material Dev Ofc, EWL, Ft Holabird
USA SE Signal Sch, Ft Gordon, ATTN: ATSO-EA
USA Chaplsin Ctr & Sch, Ft Hamilton, ATTN: ATSC-TE-RD
USATSCH, Ft Eustis, ATTN: Educ Advisor

USA War College, Carlisle Barracks, ATTN: Lib

2 WRAIR, Neuropsychiatry Div

DLI, SDA, Monterey

USA Concept Anal Agcy, Bethesda, ATTN: MOCA-WGC
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i USA Concepi Anal Agoy, Bathesds, ATTN: MOCA-MR

1 USA Concept Anal Agcy, Bethesda, ATTN: MOCA-JF

1 USA Artic Test Ctr, APO Seattle, ATTN: STEAC-MO-ASL
1 USA Artic Test Ctr, APO Seattie, ATTN: AMSTE-PL-TS

1 USA Armament Cmd, Redstone Arsengl, ATTN: ATSK-TEM
1 USA Armament Cmd, Rock Island, ATTN: AMSAR-TDC
1 FAA-NAFEC, Atlantic City, ATTN: Library

1 FAA-NAFEC, Atlantic City, ATTN: Hum Engr Br

1 FAA Aeronautical Ctr, Okiahoma City, ATTN: AAC-44D
2 USA Fld Arty Sch, Ft Sill, ATTN: Library

1 USA Armor Sch, Ft Knox, ATTN: Library

1 USA Armor Sch, Ft Knox, ATTN: ATSB8-DI-E

1 USA Armor Sth, Ft Knox, ATTN: ATS8-DT-TP

1 USA Armor Sch, Ft Knox, ATTN: ATSB-CD-AD
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USAEEC, Ft Benjamin Harrison, ATTN: Library

USAPACDC, Ft Benjamin Harrison, ATTN: ATCP~HR

USA Comm-—Elect Sch, Ft Monmouth, ATTN: ATSN-EA

USAEC, Ft Monmouth, ATTN: AMSEL-CT-HDP

USAEC, Ft Monmouth, ATTN: AMSEL-PA-P

USAEC, Ft Monmouth, ATTN: AMSSL~SI—CB

USAEC, Ft Monmouth, ATTN: C, Fac! Dev Br

USA Materials Sys Anal Agcy, Aberceer, ATTN: AMXSY-P
Edgewood Arsenal, Aberdeen, ATTN: SAREA~-BL-H

USA Ord Ctr & Sch, Aberdeen, ATTN: ATSL~TEM-C

USA Hum Engr Lab, Aberdeen, ATTN: Librery/Dir

USA Combat Arms Tng Bd, Ft Benning, ATTN: Ad Supervisor
USA Infantry Hum Rsch Unit, Ft Benning, ATTr: Chief

USA infantry Bd, Ft Benning, ATTN: STEBC-TE-T

USASMA, Ft Bliss, ATTN: ATSS~LRC

USA Air Def Sch, Ft Bliss, ATTN: ATSA--CTD-ME

USA Air Def Sch, Ft Bliss, ATTN: Tech Lib

USA Air Def Bd, Ft Bliss, ATTN: FILES

USA Air Def Bd, Ft Bliss, ATTN: STEBD-PO

USA Cmd & General Stf College, Ft Leavenworth, ATTN: Lib

USA Cmd & General Stf College, Ft Leavenworth, ATTN: ATSW-SE-L
USA Cmd & General Stf College, Ft Leavenworth, ATTN: Ed Advisor
USA Combined Arms Cmbt Dev Act, Ft Leavenworth, ATTN: DepCdr
USA Combined Arms Cmbt Dev Act, Ft Leavenworth, ATTN: CCS
USA Combined Arms Cmbt Dev Act, Ft Leavenworth, ATTN: ATCASA
USA Combined Arms Cmbt Dev Act, Ft Leavenworth, ATTN: ATCACO-E
USA Combined Arms Cmbt Dev Act, Ft Leavenworth, ATTN: ATCACC-CI
USAECOM, Night Vision Lab, Ft Belvoir, ATTN: AMSEL-NV-SD
USA Computer Sys Cmd, Ft Belvoir, ATTN: Tech Library
USAMERDC, Ft Belvoir, ATTN: STSFB-DQ

USA Eng Sch, Ft Belvoir, ATTN: Library

USA Topographic Lab, Ft Belvoir, ATTN: ETL-TD-S

USA Topographic Lab, Ft Belvoir, ATTN: STINFO Center

USA Topographic Lab, Ft Beivoir, ATTN: ETL-GSL

USA Inteiligence Ctr & Sch, Ft Huachuca, ATTN: CTD-MS

USA Intelligence Ctr & Sch, Ft Huachuca, ATTN: ATS—CTD-MS
USA Intelligence Ctr & Sch, Ft Huachuca, ATTN: ATSI-TE

USA Intalligence Ctr & Sch, Ft Huachuca, ATTN: ATSI-TEX—-GS
USA Intelligence Ctr & Sch, Ft Huachuca, ATTN: ATSI-CTS-OR
USA Intelligence Cte & Sch, Ft Huachucs, ATTN: ATSI-CTD-DT
USA Intelligence Ctr & Sch, Ft Huachuca, ATTN: ATSI-CTD-CS
USA intelligence Ctr & Sch, Ft Huachuca, ATTN: DAS/ShO

USA Intelligence Ctr & Sch, Ft Huachuca, ATTN: ATSI-TEM
USA Intelligence Ctr & Sch, Ft Huachuca, ATTN: Librery

CDR, HQ Ft Huachuca, ATTN: Tech Ref Div

CDR, USA Electronic Prvg Grd, ATTN: STEEP-MT-S

CDR, Project MASSTER, ATTN: Tech Info Center

Hgq MASSTER, USATRADOC, LNO

Research Institute, HQ MASSTER, Ft Hood

USA Recruiting Cmd, Ft Sherdian, ATTN: USARCPM~P

Senior Army Adv., USAFAGOD/TAC, Elgin AF Aux FId No. 9

HQ USARPAC, DCSPER, APO SF 98558, ATTN: GPPE~SE
Stimson Lib, Academy of Health Sciences, Ft Sam Houston

Marine Corps Inst,, ATTN: Dsan~-MCI

HQUSMC, Commandant, ATTN: Code MTMT 51

HQUSMC, Commandant, ATTN: Code MPI—20

USCG Academy, New London, ATTN: Admission

USCG Academy, New London, ATTN: Library

USCG Training Ctr, NY, ATTN: CO

USCG Training Ctr, NY, ATTN: Educ Sve Ofc

USCG, Psycho! Res Br, DC, ATTN: GP 1/62

HQ Mid—Range 8r, MC Det, Quantico, ATTN: P&S Div
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1 US Marine Corps Liaision Ofc, AMC, Alexandria, ATTN: AMCGS—F
1 USATRADOC, Ft Monroe, ATTN: ATRO-ED

6 USATRADOC, Ft Monroe, ATTN: ATPR-AD

1 USATRADOC, Ft Monroe, ATTN: ATTS-EA

1 USA Forces Cmd, Ft McPherson, ATTN: Library

2 USA Aviation Test Bd, Ft Rucker, ATTN: STEBG-PO

1 USA Agey for Aviation Safety, Ft Rucker, ATTN: Library

1 USA Agey for Aviation Safety, Ft Rucker, ATTN: Educ Advisor
1 USA Aviation Sch, Ft Rucker, ATTN: PO Drawer O

1 HQUSA Aviation Sys Cmd, St Louis, ATTN: AMSAV-ZDR
2 USA Aviation Sys Test Act., Edwards AF8, ATTN: SAVTE-T
USA Air Def Sch, Ft Bliss, ATTN: ATSA TEM

USA Air Mobility Rsch & Dev Lab, Moffett Fid, ATTN: SAVDL~AS
USA Aviation Sch, Res Tng Mgt, Ft Rucker, ATTN: ATST-T-RTM
USA Aviation Sch, CO, Ft Rucker, ATTN: ATST-0-A

HQ, USAMC, Alexandria, ATTN: AMXCD-TL

HQ, USAMC, Alexandria, ATTN: CDR

US Military Academy, West Point, ATTN: Serials Unit

U3 Military Academy, West Point, ATTN: Ofc of Miit Ldrshp
US Military Academy, West Point, ATTN: MAOR

USA Standardization Gp, UK, FPO NY, ATTN: MASE-GC
Ofc of Naval Rscti, Arlington, ATTN: Code 452

Ofc of Naval Rach, Arlington, ATTN: Code 458

Ofc of Naval Rseh, Arlington, ATTN: Code 450

Ofc of Naval Rach, Arlingtor;, ATTN: Code 441

Naval Asrospc Med Res Lab, Pensacola, ATTN: Acous Sch Div
Naval Aerospc Med Res Lab, Pensacola, ATTN: Code LG61
Naval Asrospc NMcJ Res Lab, Pensacola, ATTN: Code LS
Chief of NavPers, ATTN: Pers-OR

NAVAIRSTA, Norfolk, ATTN: Safsty Ctr

Nav Oceanographic, DC, ATTN: Code 6261, Charts & Tech
Center of Naval Anal, ATTN: Doc Ctr

NavAirSysCom, ATTN: AIR-6312C

Nav BuMed, ATTN: 712

NavHelicopterSubSqus 2, FPO SF 96601

AFHRL (FT} William AFB

AFHRL (TT) Lowry AFB

AFHRL (AS) WPAFB, OH

AFHRL (DOJZ) Brooks AFB

AFHRL (DOJN) Lackland AFB

HQUSAF (INYSD)

HQUSAF (DPXXA)

AFVTG (RD} Randolph AFB

AMRL. {HE) WPAFB, OH

AF inst of Tech, WPAFB, OH, ATTN: ENB/SL

ATC (XPTD) Randolph AFB

USAF AeroMed Lib, Brooks AFB (SUL—4), ATTN: DOC SEC
AFOSR (NL), Arhington

AF Log Cmd, McClellan AFB, ATTN: ALC/CPCRE

Air Force Academy, CO, A™TN: Dept of Bel Scn

NavPers & Dev Ctr, San Diego

Navy Med Neuropsychiatric Rsch Unit, San Diego

Nav Electronic Lab, San Diego, ATTN: Res Lab

Nav TrngCen, San Diego, ATTN: Code 9000—-Lib
NavPostGraSch, Monterey, ATTN: Code 65A
NavPostGraSch, Monterey, ATTN: Code 2124
NavTrngEquipCtr, Orlando, ATTN: Tech Lib

US Dept of Labor, DC, ATTN: Manpower Admin

US Dept of Justice, DC, ATTN: Drug Enforce Admin

Nat Bur of Standards, DC, ATTN: Computer Info Section
Nat Clearing House for MH—Info, Rockville

Denver Federal Ctr, Lakewood, ATTN: BLM

Defense Documentation Center

Dir Psych, Army Hq, Russell Ofcs, Canberra

Scientific Advsr, Mil Bd, Army Haq, Russall Ofcs, Canberra
Mil and Air Attache, Austrian Embassy
1 Centre de Recherche Des Factsurs, Humaine de la Defense
Nationale, Brussels
2 Canadian Joint Staff Washington

1 C/Air Staff, Roya! Canadisn AF, ATTN: Pers Std Anal Br
3 Chief, Canadian Def Rsch Staff, ATTN: C/CRDS(W)
4 British Def Staff, British Embassy, Washington
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1 Def & Civil Inst of Enviro Medicine, Canads
1 AIR CRESS, Kensington, ATTN: info Sys Be

1 Militserpsykologisk Tjeneste, Copehagen

1 Military Attache, French Embassy, ATTN: Doc Sec

1 Medacin Chef, C.E.R.P,A.—Arsenal, Toulon/Naval France
1 Prin Scientific Off, App! Hum Engr Rsch Div, Ministry

of Defense, New Dethi

1 Pers Rach Ofc Library, AKA, Israel Defense Forces

1 Miristeris van Defensis, DOOP/KL Afd Sccisa!
Psychologisch:3 Zaken, The Hague, Netherlands
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